Background Limited data exist on transitioning patients with psoriasis from conventional systemic agents to biologics. Objectives The TRANSIT study aimed to assess the efficacy and safety of two methotrexate-to-ustekinumab transition strategies. Methods Patients with moderate-to-severe psoriasis and inadequate methotrexate response were randomized 1 : 1 to receive ustekinumab with immediate (arm 1) or 4-week gradual (arm 2) methotrexate withdrawal. Patients weighing ≤ 100 kg or > 100 kg received ustekinumab 45 mg or 90 mg, respectively. The primary endpoint was the frequency of adverse events (AEs) at week 12. Secondary endpoints included additional safety, efficacy and patient-reported outcomes. We report the 12-week efficacy and safety results. Results Overall, 244 patients in arm 1 and 245 in arm 2 were randomized and received ustekinumab. Four patients per arm discontinued the trial by week 12. At week 12 in arms 1 and 2, respectively, 61% and 65% of patients experienced an AE, 2Á9% and 2Á4% had a serious AE, and 1Á2% and 0Á4% had an AE leading to ustekinumab discontinuation. In arms 1 and 2, respectively, median Psoriasis Area and Severity Index (PASI) score decreased from 15Á2 and 15Á4 at baseline to 2Á9 and 2Á8 at week 12; 58% and 62% of patients achieved a 75% reduction from baseline in PASI score (PASI 75) at week 12; median baseline Dermatology Life Quality Index fell from 8 and 9 at baseline to 1 (both arms) at week 16. Conclusions Ustekinumab was well tolerated and effective in patients who had an inadequate response to methotrexate. Both transition strategies resulted in similar week 12 safety and efficacy outcomes.
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What's already known about this topic?
• In patients with moderate-to-severe psoriasis, biologics are recommended for use after conventional systemic agents have failed, or in patients for whom they are not suitable.
• There are limited data on how to transition patients from conventional systemic treatment to biologics.
What does this study add?
• In patients with an inadequate response to methotrexate, similar efficacy and safety/tolerability outcomes were observed at week 12 after initiating ustekinumab, irrespective of whether methotrexate was immediately or gradually withdrawn. Therefore, immediate transitioning from methotrexate to ustekinumab can be recommended and a washout period is not needed.
• No adverse safety or efficacy effects were noted after overlapping ustekinumab and methotrexate treatment for up to 1 month.
In Europe, biological agents are recommended for use in patients with moderate-to-severe psoriasis after conventional systemic agents have failed, or in patients with contraindication to, or intolerance of, conventional therapy. 1 Therefore, in clinical practice, many patients who are started on a biologic will be receiving a conventional systemic agent, and, theoretically, there are several approaches that the dermatologist could use to achieve the transition from one agent to the other. A 'washout' strategy is usually used in phase III clinical trials of biological agents, where it is important to distinguish the effect of the investigational agent from previously administered therapy. In the phase III clinical trials PHOENIX 1 2 and 2, 3 patients could not receive systemic therapy within 4 weeks of ustekinumab initiation. A shorter, 4-17-day washout has been explored in a small study where patients transitioned from etanercept, methotrexate or phototherapy to adalimumab. 4 However, the use of a washout period may not be practical in clinical practice, as symptoms could worsen during the 'no treatment' phase. Unfortunately, there are few evidence-based clinical data to support other transition strategies. Two other transition strategies can be used when moving from conventional systemic to biological therapy. Overlapping treatment with both agents followed by gradual withdrawal of conventional therapy may be an appealing option as it provides continuous coverage with active treatment. Alternatively, patients could switch immediately from conventional therapy to the biologic. The TRANSIT (TRrial to Assess Naturalistic Safety and efficacy outcomes In patients Transitioned to ustekinumab from previous methotrexate therapy) trial is a 52-week study that aimed to investigate these two approaches in patients with moderate-to-severe psoriasis. Methotrexate was selected as the conventional systemic agent as it is widely used in Europe. 1 Patients were transitioned to ustekinumab, a human monoclonal antibody targeting interleukin (IL)-12 and IL-23. In patients who were randomized to an overlapping phase of methotrexate and ustekinumab, a 4-week methotrexate-tapering phase was considered adequate given the rapid onset of efficacy reported with ustekinumab. 5 We describe the primary analysis of the TRANSIT trial; the primary endpoint was safety at week 12 in patients who transitioned to ustekinumab using these two strategies. In addition, efficacy outcomes at week 12 and patient-reported outcomes at week 16 are reported. The 52-week outcomes of the study, including the effect of dose adjustment on efficacy, are presented in a separate article. 6 
Materials and methods

Patients and study design
TRANSIT was a 52-week, phase IV, open-label, parallel-group, randomized clinical trial conducted at 86 centres in Europe and Israel. The study investigators enrolled adult patients with moderate-to-severe plaque psoriasis (concurrent psoriatic arthritis was allowed), defined as a Psoriasis Area and Severity Index (PASI) score ≥ 10 at screening and at the time of first administration of ustekinumab, and a diagnosis of plaque psoriasis for ≥ 6 months. Patients had to have an inadequate response (PASI ≥ 10) to a methotrexate regimen of 10-25 mg weekly for eight or more consecutive weeks and, in the judgement of the treating physician and patient, required a treatment change. Patients were ineligible if they had an active/ chronic/recurrent infection or recent serious infection, a history or symptoms of active or latent tuberculosis, a history of malignancy (except in situ basal or squamous cell skin carcinoma; treated in situ cervical carcinoma with no evidence of recurrence; or treated squamous cell skin carcinoma with no evidence of recurrence within 5 years), or had received treatment with any agent that specifically targeted IL-12 and IL-23, any biological therapy within 12 weeks, any B/T cell-inhibitory agents (or had evidence of persistent lymphocyte depletion), topical psoriasis treatments (except low-potency topical corticosteroids), systemic psoriasis treatments other than methotrexate, or phototherapy within 2 weeks.
Patients were randomized 1 : 1 to receive ustekinumab (Stelara â ; Janssen-Cilag International NV, Beerse, Belgium)
either with immediate withdrawal of methotrexate (arm 1) or with 4 weeks' overlap with a tapering methotrexate regimen (arm 2). Randomization was according to a computer-generated central schedule prepared by the study sponsor and based on a minimization with biased-coin assignment method. Patients were assigned via an interactive voice-response system and randomization was stratified by site and patient weight (≤ 100 kg or > 100 kg). Ustekinumab was initiated according to the European Summary of Product Characteristics, 7 with weight-based doses given subcutaneously at weeks 0, 4, 16, 28 and 40. Patients weighing > 100 kg received ustekinumab 90 mg at each time point; patients weighing ≤ 100 kg received 45 mg initially. In arm 1, the last methotrexate dose was received during the week before the first ustekinumab injection. In arm 2, the predefined methotrexate dose-reduction schedule depended on the dose at screening. For example, patients receiving methotrexate 25 mg weekly at screening were to decrease the dose to 20 mg at day 0 and then by 5 mg each week, whereas those receiving 10 mg weekly at screening were to reduce this to 5 mg at day 0 and then by 2Á5 mg every 2 weeks. All patients had to stop methotrexate within 7 days before the second ustekinumab injection (scheduled for week 4) irrespective of the final methotrexate dose. Low-potency topical corticosteroids being taken at stable doses for ≥ 4 weeks prior to screening could be continued. In a protocol amendment, an exploratory dose-adjustment schedule was investigated at weeks 28 and 40, with findings described elsewhere; 6 planned enrolment was also increased from 500 to 576 to account for premature discontinuations. The clinical trial protocol was approved by the appropriate institutional review boards in each participating country, and the trial was performed in accordance with Good Clinical Practice. All patients provided written informed consent. The clinical trial was registered with clinicaltrials.gov (NCT01059773).
Assessments
Study visits were planned at weeks 0, 2, 4, 12, 16, 28, 40 and 52. Patients underwent physical examination and routine laboratory testing, including testing for tuberculosis, at screening. Efficacy evaluations included PASI score (0-72) and the Physician's Global Assessment (PGA; 0-5), which were performed at every study visit. In addition to absolute scores, PASI responses were defined as 50%, 75%, 90% or 100% reductions from baseline (PASI 50, 75, 90, 100, respectively); additionally, absolute PASI scores were categorized by PASI score ≤ 1, ≤ 3 or ≤ 5. Quality-of-life assessments were carried out at weeks 0, 4, 16, 28 and 52 and included the Dermatology Life Quality Index (DLQI), 8 EuroQol-5D visual analogue scale (EQ-5D VAS) 9 and Hospital Anxiety and Depression Scale (HADS). 10 Routine safety evaluations included the assessment of vital signs, treatment-emergent adverse events (AEs), and standard laboratory investigations. AEs spontaneously reported by the patient were recorded throughout the trial. Any clinically significant AEs present at the end of the study were followed up until clinically stable or resolved. Haematology, serum chemistry and pregnancy testing were performed by a central laboratory (Covance, Geneva, Switzerland).
Statistical analyses
The primary endpoint was the proportion of patients experiencing one or more AE(s) by week 12 in each treatment arm. Secondary outcome measures included additional safety, efficacy and patient-reported outcomes at weeks 12 or 16, over the 52-week trial period, and following exploratory dose adjustment (reported elsewhere 6 ) . No interim analyses were conducted. A sample size of 576 patients (288 patients per arm) was calculated to give~80% power to detect a significant difference between treatment arms if there was a 1Á21-fold difference in AEs, a 2Á0-fold difference in treated infections, and a 4Á1-fold difference in serious AEs (SAEs). The calculation was based on a two-sided Fisher's exact test with a type I error rate of 0Á05, and on safety data from the ustekinumab clinical development programme. However, the planned sample size of 576 patients was not reached (489 patients were enrolled, randomized and received at least one dose of study drug). Nevertheless, the slight decrease of power associated with this reduction in the number of patients was considered to be within acceptable limits because of the low number of dropouts observed to week 12.
All assessments were summarized using descriptive statistics. Efficacy analyses included patients with a valid measurement (observation) at the relevant time point and excluded patients who did not have a baseline and at least one postbaseline observation. Confirmatory last-observation-carried-forward (LOCF) imputed analyses were performed for some efficacy endpoints. Formal statistical hypotheses were not prespecified and statistical comparisons between treatment arms were not performed.
Results
Patient disposition and baseline characteristics
From 19 October 2009 to 23 August 2010, 649 patients with moderate-to-severe plaque psoriasis were screened, 490 were enrolled and randomized, and 489 received at least one dose of study drug [intent-to-treat population (Fig. S1 , Support Information)]. Planned study enrolment was not reached due to delays in recruitment that could have put the execution of the study at risk. Overall, 391 patients (195 in arm 1; 196 in arm 2) weighed ≤ 100 kg and received ustekinumab 45 mg, while 98 patients (49 in each arm) weighed > 100 kg and received the 90-mg dose. Few patients (8; 1Á6%) discontinued therapy by week 12.
Patients' baseline characteristics were well balanced between treatment arms (Table 1) . At baseline, patients had a median PASI score of 15 (interquartile range [12] [13] [14] [15] [16] [17] [18] [19] [20] , 25% had a PGA of 4 or 5 (marked or severe), and 26% had a diagnosis of psoriatic arthritis. Median DLQI was 8 at baseline, indicating that the condition had a moderate effect on the patients' quality of life.
11 Median EQ-5D VAS was 70, slightly lower than population norms for European countries (72-83), 12 and approximately one-quarter of patients had clinically relevant anxiety and/or depression according to HADS (HADS ≥ 8). 13 Mean methotrexate dose at screening was 14Á5 mg weekly; 59% of patients had previously used methotrexate for < 1 year, 28% for 1 to < 3 years, and 13% for ≥ 3 years. Among the 29% of patients who had previously used a biologic, the most common reason for having discontinued it was lack of efficacy (82 patients; 59%).
Efficacy
Psoriasis Area and Severity Index scores decreased rapidly and substantially from baseline and were similar at week 12 irrespective of the transition strategy used (Fig. 1) . A similar proportion of patients in the two treatment arms achieved an absolute PASI score of ≤ 1, ≤ 3 or ≤ 5 ( Fig. 2a) and PASI 50, 75, 90 or 100 responses (Fig. 2b) (Table 2) .
Safety
The safety and tolerability profile of ustekinumab at week 12 was similar irrespective of the transition strategy used (Table 3) . At least one AE was reported for 149 (61%) and 158 (65%) patients in arms 1 and 2, respectively. The number of patients with an SAE [seven (2Á9%) and six (2Á4%) patients, respectively] or an AE leading to discontinuation of ustekinumab [three (1Á2%) and one (0Á4%) patients, respectively] was low. 
73 (30) 67 (27) PASI (n = 244, 243), median (Q1, Q3)
15Á2 (12, 20) 15Á4 (12, 19) PGA 0 or 1 (cleared or minimal) (n = 242, 242), c n (%)
PGA 4 or 5 (marked or severe) (n = 242, 242), n (%)
64 (26) 58 (24) DLQI (n = 242, 241), median (Q1, Q3) 8 (4, 14) 9 (4, 14) EQ-5D VAS (n = 190, 197) (Table 3) , and this was reported more often for patients in the gradual withdrawal arm than with immediate withdrawal. Five patients in the gradual withdrawal arm and two patients in the immediate withdrawal arm had PASI ≥ 25% higher at week 2 and/or week 4 than at baseline. One patient in the immediate withdrawal arm experienced psoriasis as an SAE, but this occurred > 2 months after starting ustekinumab. The most commonly reported AEs were headache, nasopharyngitis, arthralgia, hypertension and pruritus. By week 12, no deaths occurred and the only SAE reported in more than one patient was abdominal pain, occurring in two patients.
One patient had acute hepatitis B that was classified as an AE of special interest and a serious infection. After appropriate treatment, the hepatologist considered the condition under control and liver biochemistry was normal; a case study is presented elsewhere.
14 No other AEs of special interest, such as nonmelanoma skin cancer, malignancies or major adverse cardiovascular events (MACE), were reported by week 12 ( Table 3 ). The incidence of infections was similar irrespective of the transition strategy used; the majority of these were minor and did not require treatment with antibiotics (Table 3 ). There was no obvious difference between the two treatment arms in changes in the liver enzymes, alanine aminotransferase (ALT) or aspartate aminotransferase (AST). However, in both arms, a general decrease in ALT was seen. At baseline, median ALT levels were 28 U L À1 in both treatment arms, decreasing at week 4 (to 25 and 26 U L À1 in the immediate and gradual withdrawal arms, respectively), but then remaining constant in both arms up to week 12 (25 U L À1 ). Consistent with median change, in both arms there was a decrease in the proportion of patients with elevated ALT or AST, along with an increase in the proportion of patients with low ALT or AST (≤ 1 9 the upper limit of normal) (Fig. 3) .
Patient-reported outcomes
Median DLQI was substantially reduced between baseline and week 16, and a high proportion of patients achieved a ≥ 5- 
point reduction in DLQI or a DLQI of 0 or 1 at week 16, irrespective of the transition strategy used (Table 4) . EQ-5D VAS and HADS showed a small improvement by week 16 (Table 4) .
Discussion
The TRANSIT study is the first evidence-based assessment of strategies for transitioning patients with moderate-to-severe psoriasis from a conventional systemic agent to a biological agent without a 'no treatment' washout period. In patients with an inadequate response to methotrexate, we showed similar efficacy after initiating ustekinumab irrespective of whether methotrexate was immediately or gradually withdrawn. Similarly, both an immediate switch from methotrexate to ustekinumab and an overlapping 4-week methotrexatetapering strategy were well tolerated, with low discontinuation rates. Therefore, either immediate or gradual transition is a feasible approach in patients switching from methotrexate to ustekinumab. This has important implications for the dayto-day clinical management of patients, confirming that a Data are presented as n (%). MACE, major adverse cardiovascular event.
a Discontinuation (n = 4) due to: AE temporally associated with study (n = 1 in each arm); severe injection-site reaction or infection classified as a serious AE (n = 1 in arm 1), and investigator or sponsor decision (n = 1 in arm 1 Infections and infections requiring antibiotics irrespective of whether these were serious enough to be reported as AEs.
washout period or methotrexate-tapering strategy are not necessary when switching from methotrexate to ustekinumab in patients with an inadequate response to methotrexate. The pragmatic approach tested in this study is closer to real-life clinical situations than the regimens usually tested in clinical trials and our data support the simplification of transition strategies for these patients.
Timing of drug administration in our study should be noted. After stopping methotrexate, the time to relapse has been reported as 4-5 weeks 15 and the effect of ustekinumab is rapid. 5 This suggests that patients would receive sufficient exposure to active therapy throughout both the early and later weeks of ustekinumab treatment, which was supported by this study. Similarly, in this analysis, the rate of AEs was not higher among patients who received overlapping treatment than in patients who stopped methotrexate immediately. This might be partly because the methotrexate dose was rapidly reduced in the gradual withdrawal arm. However, our results do not indicate a need for longer overlap periods. Overall, the safety and tolerability profile was consistent with previous ustekinumab studies. 2, 3, 7, 16 Very few patients discontinued treatment before week 12. Methotrexate is known to be hepatotoxic, 17 therefore it is not surprising that liver enzyme levels tended to decrease during and after withdrawal of methotrexate. This may also explain why an increase in ALT tended to be more frequently reported as an AE in the gradual vs. immediate methotrexate withdrawal arm. Ustekinumab showed substantial efficacy at week 12, with 69%, 53% and 27% of patients, overall, achieving an absolute PASI score ≤ 5, ≤ 3 and ≤ 1, respectively, in this population of patients with inadequate response to methotrexate at baseline and of which a notable proportion had received prior biological treatment (29%) or a diagnosis of psoriatic arthritis (26%). A slightly lower proportion (60%) of patients achieved PASI 75 at week 12 in this study than in the phase III ustekinumab clinical trials (64-76% in PHOENIX 1 and 2). This can primarily be explained by differences in baseline PASI scores due to differences in study design (use of a washout period in the PHOENIX trials) and inclusion criteria (PASI threshold ≥ 10 in TRANSIT vs. ≥ 12 in the PHOENIX trials). As a washout was not used in TRANSIT, baseline PASI may represent partially treated psoriasis. In addition, all patients in TRANSIT had previously shown an inadequate response to methotrexate, and could therefore be considered more treatment refractory than the patients enrolled in the PHOENIX trials. It should also be noted that PASI is not linear 18, 19 and, therefore, comparisons of percentage reductions between trials may have limited validity. Indeed, a similar or higher proportion of patients achieved PGA 0 or 1 at week 12 in this study (67%) compared with PHOENIX 1 (60-62%) or 2 (68-73%). 2, 3 Additionally, it is encouraging to note that during this 12-week study period there was no increased incidence of MACE, not inconsistent with the available clinical data, 20, 21 suggesting neither a detrimental nor a beneficial effect of ustekinumab on serious cardiovascular events. Psoriasis has a negative effect on a patient's quality of life.
22
In TRANSIT, patient-reported outcomes were assessed at week 16 (rather than at week 12) as this is when the third dose is given, and when the decision to continue treatment is often made in clinical practice. 23 In addition, national healthcare organizations, such as the U.K. National Institute for Health and Care Excellence, define stopping rules for ustekinumab at week 16 on the basis of PASI and DLQI outcomes. 24 This is in contrast to the European Summary of Product Characteristics, 7 which states that consideration should be given to discontinuing treatment in the case of nonresponse at week 28. In TRANSIT, more than half of patients achieved a clinically meaningful 25 ≥ 5-point reduction in DLQI, or a DLQI score of 0 or 1 indicating no effect of the disease at all on the patients' quality of life 26 at week 16, irrespective of the transition strategy used. EQ-5D VAS and HADS both showed a small improvement from baseline to week 16, but baseline scores were within or close to the 'normal' range for both scales; population norms for EQ-5D VAS are around 72-83 for European countries, 12 and a HADS of ≥ 8 on either scale can be considered clinically relevant anxiety/depression. 13 By this definition, approximately one-quarter of patients in TRANSIT had clinically relevant anxiety and/or depression at baseline, a similar proportion to that reported in PHOENIX 2.
27
Although our findings are useful in the clinical setting, this study has some limitations: a nonustekinumab comparator arm was not included; psoriatic arthritis was not assessed during the trial; there was no dose-adjustment possibility for patients weighing > 100 kg in this study; the planned sample size of 576 patients was not reached and, therefore, statistical power to detect a difference between treatment arms would be limited; we cannot exclude the possibility that different transition strategies and inclusion or exclusion criteria would yield different results; and we collected only categorical data on the duration of prior methotrexate use (< 1 year, 1 to < 3 years and ≥ 3 years). In addition, as there was no washout, it is possible that the baseline PASI score (absolute) could have been influenced by prior treatment with methotrexate. Finally, albeit not addressed in this study, adding ustekinumab to methotrexate may be a potential option for patients, and examining this combination in the long-term could be merited.
Taken together, our data demonstrate that either an immediate or a gradual transition from methotrexate to ustekinumab is a feasible approach in patients with an inadequate response to methotrexate; a washout period or methotrexate-tapering strategy is not necessary. Ustekinumab showed favourable efficacy and tolerability, irrespective of whether methotrexate was immediately or gradually withdrawn. Both of these transition scenarios are highly relevant in day-to-day clinical practice.
